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1
BATTERY PACK

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

This application claims the benefit of U.S. Provisional
Application No. 61/348,447, filed on May 26, 2010, 1n the
United States Patent and Trademark Office, the disclosure of

which 1s incorporated herein 1n 1ts entirety by reference.

BACKGROUND

1. Field

An embodiment of the present invention relates to a battery
pack.

2. Description of Prior Art

In general, a medium-sized battery pack including a plu-
rality of battery cells 1s primarily used as a power source of an
clectric bicycle or an electric motorcycle. The battery pack
includes a plurality of rechargeable battery cells, a housing
for accommodating the plurality of rechargeable battery cells,
and a battery monitoring system (BMS) board for monitoring
the plurality of rechargeable battery cells.

The battery cells are typically lithium 10n batteries, lithium
polymer batteries, or lithium 10n polymer batteries, and the
housing may be made of a plastic-injected material. In addi-
tion, the BMS board 1s electrically connected to the battery
cells to control charge and discharge of the battery cells and to
calculate the capacities of the battery cells. Further, the BMS
board includes a connector to be electrically connected to an
external device (e.g., a charger or a load).

SUMMARY

Embodiments of the present invention provide a battery
pack configured to prevent or minimize a plurality of
rechargeable battery cells from vibrating mside a housing.

According to one embodiment of the present invention, a
battery pack 1s provided including a battery module including,
a plurality of battery cells; a housing accommodating the
battery cells, the housing having a bottom plate and a plurality
of side walls extending from the bottom plate; and a middle
cover covering the battery module, the middle cover having a
body and a coupling flange extending away from the body and
located between one of the side walls and the battery module.

In one embodiment, the coupling flange has a length of
between about 1% to about 20% of a length of the one of the
side walls. Further, the coupling tlange may contact one of the
side walls and the battery module and may narrowingly taper
in a direction away from body. In one embodiment, an end of
the coupling flange 1s substantially planar and further, the
coupling flange may correspond to three sides of the battery
module.

In one embodiment, an upper cover 1s coupled to the hous-
ing, wherein the middle cover 1s substantially between the
upper cover and the battery module. Further, the side walls
may have a plurality of coupling grooves, wherein the middle
cover further comprises a plurality of auxiliary couplers, each
of the auxiliary couplers being located 1n a respective one of
the coupling grooves. The body and the coupling flange may
be separate components and a cross-section of the coupling,
flange may be substantially rectangular, substantially ovular
or substantially circular.

In one embodiment, an angle between the side walls and
the bottom plate 1s greater than 90 degrees, and more specifi-
cally, may be between about 91 degrees and about 95 degrees.
Additionally, the battery module may include a plurality of
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bus bars extending between adjacent battery cells to electri-
cally connect the battery cells to each other and wherein the
middle cover has a plurality of bus bar accommodating por-
tions contacting a respective one ol the bus bars. In one
embodiment, each of the bus bar accommodating portions
comprises a first flange extending 1n a direction away from the
coupling flange and a second flange extending from and in a
direction substantially perpendicular to the first flange. Fur-
ther, the middle cover may have a plurality of gas release
openings, each of the gas release openings corresponding to a
respective one of the battery cells.

According to aspects of the invention, the coupling portion
1s combined with or inserted 1nto the gap or space between the
sidewalls of the housing and each of the battery cells, thereby
preventing the battery cells from vibrating inside the housing.

In other words, the plurality of battery cells securely con-
tact with the coupling portion, thereby preventing the battery
cells from vibrating 1nside the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a battery pack according to
an embodiment of the present invention;
FIG. 2 1s a perspective view 1llustrating a state 1n which an

upper cover and a front cover are removed from the battery
pack shown 1n FIG. 1;

FIG. 3 1s a perspective view 1llustrating a state in which a
BMS board and a connector are removed from the battery
pack shown 1n FIG. 1;

FIG. 4 1s a perspective view 1llustrating a state in which a

middle cover and an end plate are removed from the battery
pack shown i FIG. 1;

FIG. 35 1s a longitudinal section view of FIG. 1;

FIG. 6 1s an enlarged section view of a portion 6 shown 1n
FIG. §;

FIGS. 7A and 7B are section views 1illustrating modifica-
tions of coupling portions formed on the middle cover;

FIG. 8 1s a perspective view 1llustrating a bottom surface of

the middle cover 1n the battery pack shown 1n FIG. 1;

FIG. 9 1s an enlarged view 1llustrating a connection rela-
tionship between an auxiliary coupling portion of the middle
cover and an auxiliary coupling groove of the housing in the
battery pack shown in FIG. 1;

FIG. 10 1s a section view 1llustrating a coupling portion
coupled between a battery cell and a housing 1n a battery pack
according to another embodiment of the present invention;

FIGS. 11 A through 11D are section views illustrating alter-
native modifications of coupling portions;

FIG. 12 1s a schematic section view exaggeratedly 1llus-
trating a relationship between a bottom portion and sidewalls
of the housing 1n the battery pack shown 1n FIG. 1.

FIG. 13 1s a perspective view 1llustrating a bottom surface
of a middle cover 1n a battery pack according to another
embodiment of the present invention;

FIG. 14 15 a sectional view illustrating a modification of a
coupling portion formed in the middle cover;

FIG. 1515 a sectional view 1llustrating a coupling portion or
a wedge coupled between a battery cell and a housing in a
battery pack according to another embodiment of the present
invention; and

FIG. 1615 a sectional view 1llustrating a coupling portion or
a wedge coupled between a battery cell and a housing in a
battery pack according to another embodiment of the present
ivention.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
heremnafter with reference to the accompanying drawings;
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however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will tully
convey the scope of the invention to those skilled in the art.

FI1G. 1 1s a perspective view of a battery pack according to
an embodiment of the present invention.

As shown 1n FIG. 1, the battery pack 100 may include a
housing 110 accommodating a plurality of battery cells
therein, an upper cover 120 covering an upper portion of the
housing 110, and a front cover 130 covering a front portion of
the housing 110.

Here, a plurality of reinforcement portions 113 may pro-
trude from an outer surface of the housing 110 for the purpose
of increasing the strength of the housing 110. In addition, the
upper cover 120 may be coupled to the housing 110 by a
plurality of bolts 121, and the front cover 130 may also be
coupled to the housing 110 by the plurality of bolts 131.
Further, the front cover 130 may include a connector 132
clectrically connected to an external device (e.g., a charger or
a load). Moreover, a handle 133 may be combined with the
front cover 130 to provide for enhanced portability of the
battery pack 100. Additionally, a handle groove 134 fo

accommodating the handle 133 may be formed 1n the front
cover 130.

FIG. 2 1s a perspective view illustrating a state in which an
upper cover and a front cover are removed from the battery
pack shown 1n FIG. 1.

As shown 1n FIG. 2, in the battery pack according to an
embodiment of the present invention, the housing 110
includes a bottom portion 111, and three sidewalls 112 con-
nected to the bottom portion 111.

Here, the three sidewalls 112 upwardly extend from three
edges of the bottom portion 111 and the plurality of battery
cells are accommodated 1n an i1nner space formed by the
bottom portion 111 and the three sidewalls 112. In addition,
the housing 110 1s configured such that 1ts front and upper
portions are open.

An upper coupling portion 115 coupled to the upper cover
120 protrudes from top ends of the three sidewalls 112. In
addition, the middle cover 140 1s positioned on a top surface
of the housing 110, that 1s, at the interior of the upper coupling
portion 115. The plurality of battery cells are positioned in the
iner space formed by the middle cover 140 and the housing
110. The middle cover 140 includes a substantially plate-
shaped body 141, a bus bar seating portion 142 formed on the
body 141 to allow a plurality of bus bars 174 to be seated
thereon, and a plurality of gas release guides 143 formed at
locations generally corresponding to safety vents of the bat-
tery cells on the body 141. Here, the bus bars 174 electrically
connect terminals 171 of adjacent battery cells to each other.
In addition, first ends of power lines 161a and 16156 are
connected to individual bus bars 174.

In one embodiment, an end plate 150 and a BMS board 160
are located on the front of the housing 110. Second ends of the
power lines 161a and 1615 are connected to the BMS board
160. Further, the connector 132 1s mechanically coupled to
the BMS board 160 and electrically connected to the BMS
board 160 by other power lines 162a and 1625. In addition, a
plurality of electronic components for controlling charge/
discharge and calculating capacities of battery cells are
mounted on the BMS board 160. The BMS board 160 1s
coupled to the housing 110 by a plurality of bolts 163.

FIG. 3 1s a perspective view 1llustrating a state in which a
BMS board and a connector are removed from the battery

pack shown in FIG. 1.
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As shown 1n FIG. 3, the end plate 150 1s connected to the
front of the housing 110. The end plate 150 serves to securely
contact the plurality of battery cells with the sidewalls 112 of
the housing 110. In particular, the end plate 150 allows the
plurality of battery cells to securely contact the sidewalls 112
of the housing 110 facing the end plate 150.

In addition, the end plate 150 includes a plurality of holes
151 for minimizing the overall weight of the end plate 150.
The end plate 150 1s coupled to the housing 110 by a plurality
of bolts 152.

FIG. 4 1s a perspective view 1llustrating a state in which a
middle cover and an end plate are removed from the battery
pack shown 1n FIG. 1.

As shown 1n FIG. 4, a plurality of battery cells 170 are
accommodated 1n an 1nner space formed by the bottom por-
tion 111 and sidewalls 112 of the housing 110 1n a state in
which the plurality of battery cells 170 are stacked 1n a hori-
zontal direction. Each of the plurality of battery cells 170 has
one or more terminals 171 formed on its top surface. In
addition, each of the plurality of battery cells 170 has a
relatively thin safety vent 172 and a plug 173 closing an
clectrolyte 1njection hole formed on the top surface.

The bottom surface of the battery cell 170 1s closely
adhered to the bottom portion 111 of the housing 110. In
addition, two narrow side surfaces of the battery cell 170 are
closely adhered to the sidewalls 112 of the housing 110 facing
cach other. Further, the wide surface of the hindmost battery
cell 170 among the plurality of battery cells 170 1s closely
adhered to the rear sidewall 112.

FIG. 5 1s a longitudinal section view of FIG. 1.

As shown 1n FIG. 5, the housing 110 includes a bottom
portion 111 and sidewalls 112 extending from the perimeter
of the bottom portion 111. In addition, a plurality of reinforce-
ment portions 113 outwardly protrude on outer surfaces of the
bottom portion 111 and the sidewalls 112 for the purpose of
reinforcing the strength of the housing 110. Extending por-
tions 114 protruding substantially outwardly are further
formed on upper ends of the sidewalls 112. An upper coupling
portion 115 coupled to the upper cover 120 upwardly pro-
trudes from each of the extending portions 114.

Meanwhile, as described above, a plurality of battery cells
170 are accommodated 1n an mner space formed by the bot-
tom portion 111 and the three sidewalls 112 of the housing
110. In addition, as described above, each of the plurality of
battery cells 170 has one or more terminals 171 upwardly
protruding, and a bus bar 174 1s coupled to each of the one or
more terminals 171.

Themiddle cover 140 1s positioned on the top surface o the
housing 110 and the plurality of battery cells 170. In other
words, the middle cover 140 substantially covering the plu-
rality of battery cells 170 1s coupled between the housing 110
and the upper cover 120. The middle cover 140 further
includes a coupling portion 144 provided at a gap or space S
substantially between the sidewalls 112 of the housing 110
and each of the battery cells 170. In other words, the middle
cover 140 further includes the coupling portion 144 down-
wardly fitted into the gap or space S between the sidewalls
112 of the housing 110 and the battery cell 170 for preventing,
the battery cells 170 from vibrating.

Further, the middle cover 140 includes a bus bar seating
portion 142 having an internal hollow. The bus bar seating
portion 142 includes an upper protrusion 142q and an internal
middle protrusion 142b. A lower nut 171a coupled to the
terminal 171 1s positioned below the internal middle protru-
sion 1425b, and a bus bar 174 coupled to the terminal 171 and
an upper nut 1715 are positioned above the internal middle
protrusion 1425. Thus, the middle cover 140 may be fixed to
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the top surface of the housing 110 and the battery cell 170 by
the bus bars 174 and the upper nut 17156. In addition, the
middle cover 140 may include the plurality of gas release
guides 143 having internal hollows, by which the internal gas
can be quickly guided to the outside when the satety vent 172
(refer to FIG. 4) 1s opened.

In addition, the upper cover 120 i1s coupled to the upper
coupling portion 115 formed in the extending portion 114 of
the housing 110. To this end, spaced dual coupling portions
122 are formed along the perimeter of the upper cover 120 and
extend downward. In other words, the upper coupling portion
115 of the housing 110 1s coupled to the spaced dual coupling,
portions 122 of the upper cover 120. As described above,
since the spaced dual coupling portions 122 formed in the
upper cover 120 are coupled to the upper coupling portion
115 of the housing 110, external moisture or foreign material
1s less likely to infiltrate the battery pack 100.

FIG. 6 1s an enlarged section view of a portion 6 shown in
FIG. 5.

As shown 1n FIG. 6, a gap or space S exists between the
sidewall 112 of the housing 110 and the battery cell 170. The
space S 1s created because the housing 110 1s formed by
plastic 1njection molding using a mold. In detail, after the
injection-molding of the housing 110, 1n order to easily
extract the housing 110 from the mold, a draft gradient may be
applied to the sidewall 112 of the housing 110. The sidewall
112 of the housing 110 with draft gradient 1s formed at an
angle ol approximately greater than 90° with respect to the
bottom portion 111, and the space S 1s created between the
sidewall 112 and the battery cell 170 accordingly. In particu
lar, the larger the space S, the closer to the upper region
between the sidewall 112 and the battery cell 170.

As described above, according to the present mvention,
with the draft gradient, the coupling portion 144 of the middle
cover 140 1s combined with the space S created between the
sidewall 112 and the battery cell 170. In such a manner, the
space S created between the sidewall 112 and the battery cell
170 1s substantially eliminated, thereby preventing the battery
cell 170 from vibrating inside the housing 110. In other
words, the battery cell 170 closely contacts the coupling
portion 144 formed in the middle cover 140, thereby prevent-
ing vibration of the battery cell 170.

The coupling portion 144 may be formed to have a sub-
stantially rectangular cross section. In addition, the coupling
portion 144 may be formed to have a downwardly extending
length of between about 1% and about 20% of a height of the
sidewall 112 (or of the battery cell 170). When the down-
wardly extending length of the coupling portion 144 1s
between about 1% and about 20% of the height of the sidewall
112, the vibration of the battery cell 170 1s suppressed most
cificiently. If the downwardly extending length of the cou-
pling portion 144 1s less than 1% of the height of the sidewall
112, the coupling portion 144 may deviate from the space S
between the sidewall 112 and the battery cell 170, rather than
being combined therewith. On the other hand, 11 the down-
wardly extending length of the coupling portion 144 1s greater
than 20% of the height of the sidewall 112, the coupling
portion 144 may not be properly combined with the space S
between the sidewall 112 and the battery cell 170.

A thickness of the coupling portion 144 may be the same as
or slightly greater than a width of the space S between the
sidewall 112 and the battery cell 170. Practically, the coupling
portion 144 1s formed to have a thickness slightly greater than
the width of the space S, so that the coupling portion 144 may
be combined with the space S 1n a forced fitting type or
interference fit. Therefore, the battery cell 170 comes into

5

10

15

20

25

30

35

40

45

50

55

60

65

6

closer contact with the coupling portion 144, and vibration of
the battery cell 170 can be suppressed more etficiently.

FIGS. 7A and 7B are section views 1llustrating modifica-
tions of coupling portions formed on the middle cover, and
FIG. 8 1s a perspective view illustrating a bottom surface of
the middle cover in the battery pack shown in FIG. 1.

As shown 1 FIGS. 7A and 7B, coupling portions 244 and
344 of middle covers 240 and 340 may be formed to have a
substantially iverted trapezoidal section and a substantially
iverted triangular section, respectively. In other words,
thicknesses of the coupling portions 244 and 344 gradually
decrease 1n the direction away from an upper end to a lower
end. Accordingly, the coupling portions 244 and 344 are
casily guided into the space between the sidewall 112 of the
housing 110 and the battery cell 170. In other words, since
cach of the coupling portions 244 and 344 1s thinner at the
lower end thereof than at the upper end, the lower end of the
coupling portion 144 1s easily inserted into the space. As will
be appreciated, the cross-sectional shape of the coupling por-
tions 1s not limited to those described herein, but rather may
be of any suitable shape to close a gap between the battery
module (1.e., the plurality of battery cells 170) and the hous-
ing 110.

As shown 1n FIG. 8, the coupling portion 144 1s formed
along the perimeter of the body 141 of the middle cover 140.
For example, the coupling portion 144 may be formed 1n at
least three sides of the perimeter of the body 141. Therelore,
the coupling portion 144 1s combined with the three-sided
space formed between the at least three sidewall of the hous-
ing and the battery cell. In addition, a plurality of bus bar
seating portions 142 each having a hollow and a plurality of
gas release guides 143 each having a hollow are formed 1n the
body 141 formed at an interior area of the coupling portion
144.

In one embodiment, a plurality of auxiliary coupling por-
tions 145 of a substantially triangular shape are further
formed at the exterior area of the coupling portion 144. In
other words, the auxiliary coupling portions 143 are formed
in a direction substantially perpendicular to a lengthwise
direction of the coupling portion 144. The auxiliary coupling
portions 145 may be formed at a pitch, and may be coupled to
auxiliary coupling groove 116 provided at the sidewall 112 of
the housing 110 (refer to FI1G. 9).

FIG. 9 1s an enlarged view 1llustrating a connection rela-
tionship between an auxiliary coupling portion of the middle
cover and an auxiliary coupling groove of the housing in the
battery pack shown in FIG. 1.

As shown 1n FIG. 9, the middle cover 140 has auxiliary
coupling portions 143 of a substantially triangular shape fur-
ther formed at the exterior area of the coupling portion 144.
The auxiliary coupling portions 145 may be coupled to aux-
iliary coupling grooves 116 provided at the sidewall 112 of
the housing 110. Therefore, according to the present inven-
tion, since the coupling portion 144 of the middle cover 140 1s
combined with the space between the sidewall 112 of the
housing 110, and the auxiliary coupling portions 145 of the
middle cover 140 are coupled to the auxiliary coupling
grooves 116 formed on the sidewall 112 of the housing 110,
a coupling strength between the housing 110 and the middle
cover 140 1s further increased. As will be appreciated, the
shape of the auxiliary coupling portion 145 1s not limited to
the shapes described here, but rather may be of any appropri-
ate shape to engage a corresponding groove.

FIG. 10 1s a section view 1llustrating a coupling portion
coupled between a battery cell and a housing 1n a battery pack
according to another embodiment of the present invention.
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As shown 1n FIG. 10 according to another embodiment of
the present invention, the coupling portion 444 and the middle
cover 440 are not formed 1integrally with each other but rather
are formed discretely from each other as separate compo-
nents. Thus, the discrete coupling portion 444 1s first com-
bined with the space between the sidewall 112 of the housing
110 and the battery cell 170, and the middle cover 440 1s then
seated thereon. Here, the discrete coupling portion 444 may
also be formed to have a substantially rectangular cross sec-
tion. The length and width of the discrete coupling portion
444 are substantially the same as those described above, and
detailed descriptions thereabout will not be given.

FIGS. 11 A through 11D are section views illustrating alter-
native modifications of coupling portions.

As shown i FIGS. 11A through 11D, discrete coupling
portions 544, 644,744, and 844 may be formed to have shapes
of an mverted trapezoid, an 1nverted triangle, a circle, and an
oval, respectively. Here, the inverted trapezoidal or the
inverted triangular shaped coupling portion 544, 644 may be
casily fitted into the space between the housing 110 and the
battery cell 170.

FI1G. 12 1s a section view exaggeratedly 1llustrating a rela-
tionship between a bottom portion and a sidewalls of the
housing in the battery pack shown in FIG. 1.

As shown 1n FIG. 12, the housing 110 1s formed such that
the bottom portion 111 and the sidewall 112 are disposed at an
angle ranging from approximately 91° to approximately 95°,
instead of 90°, with respect to each other. In other words, 1n
the battery pack 100, in order to facilitate extraction of the
housing 110 from a mold during an injection-molding opera-
tion, a draft gradient 1s applied to the sidewall of the housing
110. The draft gradient 1s generally 1n the range of approxi-
mately 1° to approximately 5°. Accordingly, the sidewall 112
of the housing 110 tapers downward, creating a space
between the sidewall 112 of the housing 110 and the battery
cell 170.

The housing 110 1s formed by 1njection molding a plastic
resin using a mold. The plastic resin may be at least one

selected from the group consisting of Acrylonitrile-Butadi-
ence-Stryene (ABS), Polyamide (PA), PolyCarbonate (PC),

PolyChloroTriFluoroethylene (PCTFE), Poly Di1Allyl Phtha-
late (PDAP), Poly Ethylene (PE), Poly Ethylene TerePhtha-
late (PETP), Phenol-Formaldehyde (PF), Polyisobutylene
(PIB), Poly Methyl MethAcrylate (PMMA), Polyoxymeth-
ylene (POM); Polyformaldehyde (PF), PolyPropylene (PP),
PolyStyrene (PS), PolyTetraFluoroEthylene (PTFE), Poly-
urcthane (PUR), Poly Vinyl Acetate (PVAC), Poly Vinyl
Alcohol (PVA), Poly Vinyl Butyral (PVB), Poly Vinyl Chlo-
ride (PVC), Poly Vinyl Chloride Acetate (PVCA), Poly
VinyliDene Chloride (PVDC), Poly Vinyl Fluoride (PVF),
Poly Vinyl ForMal (PVFM), and equivalents thereof, but
aspects of the invention are not limited to those listed herein
as the material of the housing 110.

FIG. 13 1s a perspective view illustrating a bottom surface
of a middle cover 1n a battery pack according to another
embodiment of the present invention.

As shown 1n FIG. 13, the middle cover 940 includes a
plurality of spaced coupling portions 944. In other words, the
coupling portions 944 are generally formed on at least three
sides of the perimeter of the body 141 of the middle cover
940. In one embodiment, the coupling portions 944 are
formed to be separated or spaced from each other. Therefore,
a gap or space 1s created between two adjacent coupling
portions 944. Additionally, each of the coupling portions may
include an auxiliary coupling portion 145.

Although FIG. 13 illustrates the coupling portions 944
extending from the body 141 of the middle cover 940, the
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coupling portions 944 may also be formed to be separate from
and spaced from the body 141.

In such a manner, the coupling portions 944 are combined
with the gap created between each of sidewalls of a housing
and a battery cell, thereby preventing the battery cells from
vibrating inside the housing.

FIG. 14 1s a sectional view illustrating a modification of a
coupling portion formed in the middle cover.

As shown 1n FIG. 14, the coupling portion 1144 includes a
plurality of protrusions, irregularities or embossed portions
11444 on 1ts surface. The plurality of protrusions, irregulari-
ties or embossed portions 1144a protrude from the surface of
the coupling portion 1144, thereby allowing the coupling
portion 1144 to be more closely adhered to a space S between
a stdewall 112 and a battery cell 170.

Although FIG. 14 illustrates the coupling portion 1144
formed to extend from a body 1141 of a middle cover 1140,
the coupling portion 1144 may also be formed to be separate
from and spaced from the body 1141.

FIG. 1515 a sectional view 1llustrating a coupling portion or
a wedge coupled between a battery cell and a housing in a
battery pack according to another embodiment of the present
ivention.

As shown 1n FIG. 15, the coupling portion 1244 may be a
wedge formed to be separate from a body of a middle cover.
For example, the coupling portion 1244 may be a wedge that
tapers downwardly (as shown 1n FIG. 15). A plurality of
coupling portions 1244 may be included 1n the battery pack,
cach shaped of a wedge to be fitted 1nto a space between a
sidewall of the housing and the battery cell. Therefore, the
plurality of coupling portions 1244 or wedges may prevent
the battery cell located at an interior area of the housing from
vibrating.

FIG. 1615 a sectional view 1llustrating a coupling portion or
a wedge coupled between a battery cell and a housing in a
battery pack according to another embodiment of the present
invention.

As shown 1n FIG. 16, the coupling portion 1344 may be a
wedge including a first area 1344q that tapers downwardly,
and a second area that laterally protrudes from the first area
13444 1n a step configuration and then tapers downwardly. A
plurality of coupling portions or wedges 1344 may be
included 1n the battery pack to be fitted 1nto a space between
the sidewall of the housing and a battery cell. Particularly,
cach of the coupling portions 1344 or wedges includes the
second area 13445H laterally protruding from the first area
1344a. Thus, once the coupling portions 1344 or wedges are
fitted 1nto the space between the sidewall of the housing and
the battery cell, they are not readily loosened from the space,
thereby preventing the battery cell located at an interior area
of the housing from vibrating. Although the battery pack
according to exemplary embodiments of the present mnven-
tion have been described for illustrative purposes, those
skilled 1n the art will appreciate that various modifications are
possible without departing from the scope and spirit of the
invention as disclosed 1n the appended claims.

DESCRIPTION OF THE SYMBOLS IN
MAIN PORTIONS OF THE DRAWINGS

100: Battery Pack

110: Housing 111: Bottom Portion
112: Sidewalls 113: Reinforcement Portion
114: Extending Portion 115: Upper Coupling Portion

116: Auxiliary Coupling Groove
122: Dual Lower Coupling Portions
132: Connector

120: Upper Cover
130: Front Cover
133: Handle
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-continued

DESCRIPTION OF THE SYMBOLS IN
MAIN PORTIONS OF THE DRAWINGS

134: Handle Groove 140: Middle Cover

141: Body 142: Bus Bar Seating Portion
142a: Upper Protrusion 142b: Internal Middle Protrusion
143: Gas Release Guide 144: Coupling Portion

145: Auxiliary Coupling Portion 150: End Plate

151: Hole 160: BMS Board

161,162: Power Line 163: Bolt

170: Battery Cell 171: Terminal

171a: 171b: Nut 172: Safety vent

173: Plug 174: Bus bar

What is claimed 1s:

1. A battery pack comprising:

a battery module comprising at least one battery cell;

a housing accommodating the at least one battery cell, the
housing comprising a bottom wall and a plurality of side
walls extending from the bottom wall and each having a
first surface facing the at least one battery cell, wherein
the first surface of each side wall contacts that bottom
wall, an angle between the first surface of each side wall
and the bottom wall 1s greater than 90 degrees such that
a wide of a gap between the first surface of each side wall
and the at least one battery cell increases from the bot-
tom to the top of the housing; and

a cover covering the battery module, the cover having a
body and a coupling portion extending from the body
and having a constant thickness along 1ts entire length,

wherein the coupling portion 1s within the gap between at
least one of the side walls and the at least one battery cell,

wherein the coupling portion has a first surface opposing
and spaced from a second surface,

wherein the first surface of the coupling portion contacts
only at least one of the side walls of the housing and the
second surface of the coupling portion contacts only the
battery module, and

wherein a thickness of the coupling portion 1s equal to or
greater than a width of the gap between at least one of the
side wall and the at least one battery cell.

2. The battery pack of claim 1, wherein the coupling por-

tion extends 1n a direction away from the body.
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3. The battery pack of claim 1, wherein the coupling por-
tion has a length of between about 1% and about 20% of a
length of the at least one of the side walls.

4. The battery pack of claim 1, wherein an end of the
coupling portion 1s substantially planar.

5. The battery pack of claim 1, wherein the coupling por-
tion corresponds to three sides of the battery module.

6. The battery pack of claim 1, further comprising an upper
cover coupled to the housing, wherein the cover 1s substan-
tially between the upper cover and the battery module.

7. The battery pack of claim 1, wherein the side walls have
a plurality of coupling grooves and wherein the coupling
portion comprises a plurality of auxiliary couplers, each of
the auxiliary couplers being located 1n a respective one of the
coupling grooves.

8. The battery pack of claim 1, wherein the body and the

coupling portion are separate components.

9. The battery pack of claim 1, wherein a cross-section of
the coupling portion 1s substantially rectangular.

10. The battery pack of claim 1, wherein an angle between
the side walls and the bottom plate 1s between about 91
degrees and about 95 degrees.

11. The battery pack of claim 1, wherein the at least one
battery cell comprises a plurality of battery cells and the
battery module comprises a plurality of bus bars, each of the
bus bars extending between adjacent ones of the battery cells
to electrically connect the battery cells to each other, and
wherein the cover has a plurality of bus bar accommodating
portions each of the bus bar accommodating portions contact-
ing a respective one of the bus bars.

12. The battery pack of claim 11, wherein each of the bus
bar accommodating portions comprises a {irst tlange extend-
ing 1n a direction away from the bottom plate and a second
flange extending from and 1n a direction substantially perpen-
dicular to the first tlange.

13. The battery pack of claim 1, wherein the cover has a
plurality of gas release openings, each of the gas release
openings corresponding to a respective one of the at least one
battery cell.

14. The battery pack of claim 1, wherein the coupling
portion 1s continuous along a periphery of the body.

15. The battery pack of claim 14, wherein the coupling
portion 1s substantially U-shaped.

G ex x = e



UNITED STATES PATENT AND TRADEMARK OFFICE
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Column 9, Delete “contacts that bottom”,
Line 23,

Claim 1 Insert --contacts the bottom--
Column 9, Delete “a wide of a gap”,
Line 26,

Claim 1 Insert --a width of a gap--

Column 10, Delete “portions each”,
Line 29,
Claim 11 Insert --portions, each--
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